EP 2 623 830 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 2 623 830 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
07.08.2013 Bulletin 2013/32
(21) Application number: 11828863.8

(22) Date of filing: 20.09.2011

(51) IntCl:
F16L 3/137 (2006.01)
F16B 19/00 (2006.01)

F16B 2/08 (2006.0)
H02G 3/30 (2006.0)

International application number:
PCT/JP2011/071386

(86)

(87) International publication number:

WO 2012/043306 (05.04.2012 Gazette 2012/14)

Designated Contracting States:
AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

(84)

(30) Priority: 30.09.2010 JP 2010222564
(71) Applicants:
* Nifco Inc.
Kanagawa 244-8522 (JP)
* Yanegiken Co., Ltd.
Takahama-shi
Aichi 444-1324 (JP)

(72) Inventors:

¢ KOBAYASHI, Shuichi
Takahama-shi
Aichi 444-1324 (JP)

* INOUE, Yasuhiko
Yokohama-shi
Kanagawa 244-8522 (JP)

(74) Representative: Gassner, Wolfgang et al
Dr. Gassner & Partner

Patentanwalte

Marie-Curie-Strasse 1

91052 Erlangen (DE)

(54) ELECTRIC WIRE HOLDER

(67)  Anelectrical cable holder has a holder body hav-
ing a fixing device (for example, anchor part) and a fas-
tening part positioned beneath the fixing device (for ex-
ample, anchor part) for provisionally placing an electrical
cable (for example, power transmission cable); and a
movable arm movably supported on the holder body for
fastening the electrical cable (for example, power trans-
mission cable) provisionally placed in the fastening part,

between the movable arm and the fastening part. A lock
device for locking the movable arm in a fastening state,
in which the electrical cable (for example, power trans-
mission cable) is fastened by the fastening part, is pro-
vided between the movable arm and the fastening part.
A stationary device for maintaining a non-fastening state
is provided between the holder body and the movable
arm.
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Description
Technological Field

[0001] The present invention relates to an electrical
cable holder, with which an electrical cable, for example,
a power transmission cable of a solar panel placed on a
roof, can be wired while being provisionally placed in a
fastening part of a holder body, and a movable arm stand-
ing in a non-fastening state is made movable toward the
fastening part after wiring the cable, whereby the electri-
cal cable can be locked in a fastened state being fastened
by the fastening part.

Background Technology

[0002] A clamp is conventionally known, in which a
ratchet arm is fixed by shaft to a body having a U-shaped
clamp opening having an open upper side, and a conduit
is held in the clamp opening by rotating the ratchet arm
toward the clamp opening and engaging with teeth pro-
vided on the inner perimeter of the clamp opening (see
Patent Document 1, page 9, line 6 to page 10, line 4;
page 11, line 29 to page 12, line 12; and FIGS. 1 and 7a
to 7d).

Prior Art Documents
Patent Documents

[0003] Patent Document 1: Japanese Patent Publica-
tion No. H8-500420

Summary of the Invention
Problem to Be Solved by the Invention

[0004] However, because the aforementioned con-
ventional clamp is formed in a U-shape with the clamp
opening open on the upper side, there is a problem that
the conduit falls when the clamp opening is attached fac-
ing downward and the ratchet arm must be closed while
holding the conduit by hand so that it does not fall.
That is, with the abovementioned conventional clamp,
thereis a drawback that the operating efficiency is inferior
because the conduit cannot be provisionally held when
the clamp opening is attached facing downward.

[0005] Therefore, the present invention has been
made in consideration of the abovementioned problem
of the prior art, and an object thereof is to be capable of
wiring while provisionally placing the cable, and to be
capable offixing the electrical cable by moving a movable
arm after wiring the cable.

Means for Solving the Problem

[0006] The present invention was created in order to
achieve the abovementioned object, and an electrical ca-
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ble holder according to a first aspect of the present in-
vention is characterized by the following points.

[0007] Firstly, the electrical cable holder is for fixing an
electrical cable (for example, power transmission cable)
to an attachment-receiving object (for example, metal
stay).

Secondly, the electrical cable holder has the following
configuration.

(1) Holder body

[0008] The holder body has fixing means (for example,
anchor part) for fixing to the attachment-receiving object
(for example, metal stay), and a fastening part positioned
beneath the fixing means (for example, anchor part) for
provisionally placing the electrical cable (for example,
power transmission cable).

(2) Movable arm

[0009] The movable arm is movably supported on the
holder body, and is for fastening the electrical cable (for
example, power transmission cable) provisionally placed
in the fastening part, between the movable arm and the
fastening part.

Thirdly, lock means (for example, engagement between
aratchet and a lock claw) for locking the movable arm in
a fastening state, in which the electrical cable (for exam-
ple, power transmission cable) is fastened by the fasten-
ing part, is provided between the movable arm and the
fastening part.

[0010] Fourthly, stationary means (for example, fric-
tional resistance between a support arm and a neck part)
for maintaining a non-fastening state is provided between
the holder body and the movable arm.

The electrical cable holder according to a first aspect of
the present invention may be characterized by the fol-
lowing points.

[0011] Firstly, an attachment hole for fixing the fixing
means (for example, anchor part) is provided on the at-
tachment-receiving object (for example, metal stay).
Secondly, the fixing means (for example, anchor part) is
made such that an attachment for accommodating vari-
ation of shape of the attachment hole can be attached.
With this configuration, fixing is made possible in various
kinds of attachment holes having different shapes by at-
taching the attachment to the fixing means.

The electrical cable holder according to a first aspect of
the present invention may be characterized by the fol-
lowing points.

[0012] Firstly, either one of a shaft part or a shaft hole
is provided on each one of the holder body and the mov-
able arm for movably supporting the movable arm.
Secondly, the shaft part and the shaft hole contact closely
to each other in the fastening state.

With this configuration, rattling between the holder body
and the movable arm can be prevented by the close con-
tact between the shaft part and the shaft hole of the holder
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body and the movable arm in the fastening state of the
electrical cable.

The electrical cable holder according to a second aspect
of the present invention may be characterized by the fol-
lowing points.

[0013] Firstly, the electrical cable holder is for fixing to
an attachment-receiving object (for example, metal stay)
an electrical cable (for example, power transmission ca-
ble) wired between a structural object (for example, roof
member) and a stationary object (for example, solar pan-
el) attached maintaining a distance above the structural
object.

Secondly, the electrical cable holder has the following
configuration.

(1) Holder body

[0014] The holderbody has fixing means (for example,
anchor part) for fixing to the stationary object (for exam-
ple, solar panel), and a fastening part positioned beneath
the fixing means (for example, anchor part) for allowing
provisional placement of the electrical cable (for exam-
ple, power transmission cable).

(2) Movable arm

[0015] The movable arm is movably supported on the
holder body, and is for fastening the electrical cable (for
example, power transmission cable) provisionally placed
in the fastening part, between the movable arm and the
fastening part.

Thirdly, lock means (for example, engagement between
aratchet and a lock claw) for locking the movable arm in
a fastening state, in which the electrical cable (for exam-
ple, power transmission cable) is fastened by the fasten-
ing part, is provided between the movable arm and the
fastening part.

[0016] Fourthly, the movable arm rotates while main-
taining a gap with the structural object (for example, roof
member) in a state being most proximal to the structural
object (for example, roof member).

The electrical cable holder according to a second aspect
of the present invention may be characterized by the fol-
lowing points.

[0017] Firstly, the structural object is a roof member.
Secondly, the stationary object is a solar panel or amount
(for example, metal stay) for attaching the solar panel.
With this configuration, an electrical cable holder that is
ideal for wiring cables of solar panels fixed to roof mem-
bers can be provided.

Effects of the Invention

[0018] According to the electrical cable holder accord-
ingtothefirstaspect ofthe presentinvention, an electrical
cable can be wired while being provisionally placed in
the fastening part of the holder body, and the movable
arm standing in the non-fastening state is made movable
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toward the fastening part after wiring the cable, whereby
the electrical cable can be locked in the fastened state
being fastened by the fastening part.

[0019] According to the electrical cable holder accord-
ing to the second aspect of the presentinvention, an elec-
trical cable can be provisionally placed between a struc-
tural object and a stationary object attached above the
structural object and wiring while maintaining a space.
After wiring, by rotating the movable arm within the dis-
tance between the structural object and the stationary
object, the electrical cable can be fixed between the struc-
tural object and the stationary object through the electri-
cal cable holder.

Brief Description of the Drawings
[0020]

FIG. 1is a cross-sectional view of the electrical cable
holder in the state in which a cable is provisionally
placed, illustrating the first embodiment of the
present invention.

FIG.2is an exploded perspective view and a partially
enlarged perspective view of the installed state of a
solar panel, illustrating the first embodiment of the
present invention.

FIG. 3 is a perspective view of the electrical cable
holder, illustrating the first embodiment of the
present invention.

FIG. 4 is a front view of the electrical cable holder.
FIG. 5is a left side view of the electrical cable holder.
FIG. 6 is aright side view of the electrical cable hold-
er.
FIG. 7 is a plan view of the electrical cable holder.
FIG. 8 is a bottom view of the electrical cable holder.
FIG. 9 is a cross-sectional view along the line A-A in
FIG. 4.

FIG. 10 is an enlarged view of portion B in FIG. 4.
FIG. 11 is a cross-sectional view along the line C-C
in FIG. 10.

FIG. 12 is a cross-sectional view along the line D-D
in FIG. 10.

FIG. 13 is an enlarged view of portion E in FIG. 4.
FIG. 14 is a cross-sectional view along the line F-F
in FIG. 6.

FIG. 15 is an enlarged view of portion G in FIG. 14.
FIG. 16 is a perspective view of the electrical cable
holder in the state in which the movable arm is ro-
tated downward, illustrating the first embodiment of
the present invention.

FIG. 17 is a cross-sectional view of the installed state
of the electrical cable holder.

FIG. 18 is a cross-sectional view of the electrical ca-
ble holder in the state in which the movable arm is
rotated downward, corresponding to FIG. 1.

FIG. 19 is a cross-sectional view of the electrical ca-
ble holder in the state in which one cable is fastened.
FIG. 20 is a perspective view of the electrical cable
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holder in the state in which the movable arm on the
fastening part is locked.

FIG. 21 is a perspective view of the electrical cable
holder in the state in which the release arm is oper-
ated, corresponding to FIG. 20.

FIG. 22 is a perspective view of the electrical cable
holder and the attachment, illustrating the second
embodiment of the present invention.

FIG. 23 is a perspective view of the electrical cable
holder and the attachment illustrating the third em-
bodiment of the present invention.

Embodiments of the Invention
(First embodiment)

[0021] A first embodiment of the present invention is
described using FIGS. 1 to 21.

(Electrical cable holder 10)

[0022] A first embodiment of the present invention is
described using FIGS. 1 to 21.

In FIG. 1, numeral "10" refers to an electrical cable holder
10, which is used, for example, for wiring a power trans-
mission cable 30 (electrical cable, hereinafter referred to
also as "cable 30") of a solar panel 20 (one example of
a stationary object), as illustrated in FIG. 2.

The solar panel 20 is fixed to a tile or other roof member
40 (structural object) by means of a metal stay 50 (at-
tachment-receiving object), as illustrated in FIG. 2.
[0023] The metal stay 50 is fixed to the roof member
40 through the support fittings 53, with horizontal cross-
pieces 52 being distributed across a plurality of vertical
crosspieces 51, as illustrated in FIG. 2.

The solar panel 20 is fixed to the horizontal crosspiece
52, asillustrated in FIG. 2. The power transmission cable
30, although not illustrated, is wired along the horizontal
crosspiece 52, and is fixed to the horizontal crosspiece
52 by way of the electrical cable holder 10, as illustrated
in FIG. 18.

[0024] The horizontal crosspieces 52 are fixed to the
roof member 40 through the vertical crosspieces 51, and
are attached maintaining a distance above the roof mem-
ber 40, as illustrated in FIG. 2. An attachment hole 54 for
attaching the electrical cable holder 10 is provided on the
horizontal crosspiece 52, as illustrated in FIG. 1. The
attachment hole 54 runs through the horizontal cross-
piece 52 from top to bottom, and is formed, for example,
in a circular shape.

The attachment hole 54 is formed in a circular shape, but
the presentinvention is not limited to this, and the attach-
ment hole may be formed in a square shape or other
noncircular shape.

[0025] Also, the solar panel 20 is illustrated as an ex-
ample of the stationary object, but the present invention
is not limited to this, and the stationary object may be a
mount, for example, the metal stay 50, for attaching the
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solar panel 20. Furthermore, the power transmission ca-
ble 30 is illustrated as an example of the electrical cable
and the roof member 40 is illustrated as an example of
the structural object, but the present invention is not lim-
ited to these. Furthermore, the metal stay 50 is illustrated
as an example of the mount for attaching the solar panel
20, but the present invention is not limited to this; and
the vertical crosspieces 51, horizontal crosspieces 52,
and support fittings 53 are illustrated as examples of the
metal stay 50, but the present invention is not limited to
these.

The electrical cable holder 10, broadly divided, has the
following parts, as illustrated in FIGS. 3 and 4.

[0026] The following (1) and (2) are to be described.

(1) Holder body 60
(2) Movable arm 70

The parts of the electrical cable holder 10 are not limited
to the above (1) and (2).

(Holder body 60)

[0027] The holder body 60 is fixed to the horizontal
crosspiece 52 of the metal stay 50 (attachment-receiving
object), and allows provisional placement of the cable 30
(electrical cable), as illustrated in FIG. 1.

[0028] The holder body 60 is integrally molded with
"PBT" (polybutylene terephthalate) or other thermoplas-
tic resin having excess elasticity and rigidity, integrally
with the movable arm 70 to be described. "PBT" has char-
acteristics of being excellentin heat resistance, chemical
resistance, electrical characteristics, dimensional stabil-
ity, and moldability, and being easy to render flame re-
tardant. Also, the holder body 60 is integrally molded with
the movable arm 70, but the present invention is not lim-
ited to this, and the two may be molded separately and
assembled.

[0029] The holder body 60, broadly divided, has the
following parts, as illustrated in FIGS. 2 to 15.

The following (1) to (3) are to be described.

(1) Fastening part 80
(2) Arm support part 90
(3) Anchor part 100 (fixing means)

The parts of the holder body 60 are not limited to the
above (1) to (3).

(Movable arm 70)

[0030] The movable arm 70 is movably supported on
the holder body 60, and s for fastening the cable 30 (elec-
trical cable) provisionally placed in the fastening part 80
to be described, between the movable arm and the fas-
tening part 80, as illustrated in FIGS. 1, 3 to 6, and 18.

[0031] Also, the movable arm 70 rotates while main-
taining a gap with the roof member 40 (structural object)
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in a state in which the movable arm is most proximal to
the roof member 40.

The movable arm 70, broadly divided, has the following
parts, as illustrated in FIGS. 3 and 4.

The following (1) and (2) are to be described.

(1) Movable part 110
(2) Lock part 120

The parts of the movable arm 70 are not limited to the
above (1) and (2).

(Fastening part 80)

[0032] The fastening part 80 is positioned beneath the
anchor part 100 (fixing means) to be described, and al-
lows provisional placement of the cable 30 (electrical ca-
ble), as illustrated in FIGS. 1 and 3 to 4, as is to be de-
scribed.

[0033] The fastening part 80 extends downward from
one end of the holder body 60, bending in a C-shaped
arc form, and afree end is positioned at a distance down-
ward from the other end of the holder body 60, maintain-
ing a gap into which the cable 30 (electrical cable) can
be inserted.

The fastening part 80 is bent in a C-shaped arc form, but
the present invention is not limited to this, and the fas-
tening part 80 may be bent in a J shape, or may be bent
in a rectangular or square shape rather than as an arc.
[0034] The fastening part 80 has the following parts,
as illustrated in FIGS. 1, 3to0 6, 8, 9, and 13.

The parts of the fastening part 80 are not limited to the
following (1) and (2).

(1) Ratchet 81

[0035] The ratchet 81 serves as one part of the lock
means, is formed along the outer perimeter positioned
beneath the fastening part 80, and is positioned with in-
clined parts oriented toward the free end and upright parts
facing away from the inclined parts oriented toward the
base end, as illustrated in FIGS. 1, 3to 6, 8, 9, and 13.

(2) Guide rib 82

[0036] The guide rib 82 projects along the outer perim-
eter, and is positioned in the center of the width direction
of the fastening part 80, and bisects the ratchet 81 in the
width direction, as illustrated in FIGS. 1, 3to 6, 8, 9, 13,
20, and 21. The guide rib 82 is formed in a trapezoidal
shape on the end face, becoming more slender going
toward the leading end, and both side faces are formed
as tapered faces.

[0037] Release arms 122 of the lock part 120 to be
described contact with the tapered faces of both side
faces ofthe guide rib 82, as illustrated in FIGS. 20 and 21.
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(Arm support part 90)

[0038] The arm support part 90 is positioned on the
other end of the holder body 60 on the opposite side of
one end having the fastening part 80 with the anchor part
100 in between, and is for movably supporting the mov-
able part 110 to be described of the movable arm 70, as
illustrated in FIGS. 3 and 4.

[0039] The arm support part 90, broadly divided, has
the following parts, as illustrated in FIGS. 3 and 4.

The parts of the arm support part 90 are not limited to
the following (1) and (2).

(1) Support arm 91

[0040] A pair of support arms 91 extends from the other
end of the holder body 60 and is formed at a distance in
the width direction of the holder body 60, as illustrated in
FIGS. 3 and 4. The movable part 110 to be described of
the movable arm 70 is inserted inside the interval of the
support arms 91.

(2) Shaft hole 92

[0041] Shaft holes 92 are formed respectively on the
free ends of the pair of arms 91, and the pair of shaft
holes 92 is formed mutually oppositely, as illustrated in
FIGS. 3and 4. The shaft hole 92 runs through the support
arm 91 in the thickness direction, and is formed in a
square shape. A pair of shaft parts 111 of the movable
part 110 to be described is inserted respectively in the
pair of shaft holes 92.

[0042] The shaft hole 92 is formed in a square shape,
but the present invention is not limited to this, and the
shaft hole 92 may be formed in aregular polygonal shape
other than square shape, and may be formed in a circular
shape. Also, the shaft hole 92 is formed on the support
arm 91 and the shaft part 111 is formed on the movable
arm 70, but the present invention is not limited to this,
and, conversely, the shaft part may be formed on the
support arm 91 and the shaft hole may be formed on the
movable arm 70.

(Anchor part 100 (fixing means))

[0043] The anchor part 100 functions as fixing means
for fixing to the metal stay 50 (attachment-receiving ob-
ject), as illustrated in FIGS. 3, 4, and 10 to 12.

[0044] A box-anchor-shaped anchor part 100 is illus-
trated as an example of the fixing means, but the present
invention is not limited to this, and a so-called "canoe
shape" also is possible.

The anchor part 100, broadly divided, has the following
parts, as illustrated in FIGS. 3, 4, and 10 to 12.

The parts of the anchor part 100 are not limited to the
following (1) to (3).
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(1) Box part 101

[0045] The box part 101 extends upward from the up-
per face in the center of the length of the holder body 60,
andis formed in a cylindrical shape, as illustrated in FIGS.
3,4, and 10 to 12. The outer diameter of the box part 101
is set equal to or smaller than the inner diameter of the
circular attachment hole 54 of the horizontal crosspiece
52.

[0046] The box part 101 is formed in a cylindrical
shape, but the presentinvention is not limited to this, and
the box part 101 may be formed in a square tubular
shape.

(2) Anchor claw 102

[0047] A plurality of anchor claws 102 projects elasti-
cally from the outer perimeter of the box part 101, as
illustrated in FIGS. 3, 4, and 10 to 12. A pair of anchor
claws 102 is provided in the diameter direction of the box
part 101, and is formed in a roughly right-triangular shape
with an inclined surface oriented upward and a contact
surface oriented downward, adjacent to the inclined sur-
face and parallel to the box part 101, for contacting with
the horizontal crosspiece 52.

[0048] The distance from the contact surface of the
anchor claw 102 to the upper face of the box part 101 is
set roughly equal to the plate thickness of the horizontal
crosspiece 52.

A pair of anchor claws 102 is provided in the diameter
direction of the box part 101, but the present invention is
not limited to this, and three or more may be provided in
a radial form.

(3) Release lever 103

[0049] Thereleaselever 103 is for releasing the locked
state of the anchor claw 102, as illustrated in FIGS. 3, 4,
and 10 to 12, and extends being bent in an L shape in
section from the lower end of the anchor claw 102.

(Movable part 110)

[0050] The movable part 110 is positioned on one end,
for example, the upper end, of the arm support part 90,
and is movably supported by the arm support 90, as il-
lustrated in FIGS. 3 and 4.

[0051] The movable part 110 has the following parts,
as illustrated in FIGS. 3 and 4.

The parts of the movable part 110 are not limited to the
following (1) and (2).

(1) Shaft part 111

[0052] A pair of shaft parts 111 projects from both ends
in the width direction of the movable part 110, and is
movably inserted in the shaftholes 92 of the supportarms
91, as illustrated in FIGS. 3 and 4.
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[0053] The shaftpart 111 is formed in a square colum-
nar shape, and the external shape is set one size smaller
than the internal shape of the square shaft hole 92.

(2) Neck part 112

[0054] The neck part 112 is formed adjacent to the
shaft part 111, and is narrowed by reducing the width of
the movable arm 70, as illustrated in FIGS. 3, 4, and 16.
The width of the neck part 112 is set equal to or greater
than the interval between the opposite support arms 91,
and in the present embodiment is set equal to the interval
between the opposite support arms 91.

[0055] In the state having rotated the support arms 91
upward, a gap into which the cable 30 (electrical cable)
can be inserted is formed between the lower face of the
holder body 60 and the free end of the fastening part 80,
as illustrated in FIGS. 1 and 17. At this time, the neck
part 112 enters inside the interval between the opposite
support arms 91, and the two support arms 91 stand by
frictional resistance in the position being rotated upward
and function as stationary means.

[0056] The stationary meansisfor maintaining the non-
fastening state. The neck part 112 of the support arm 91
is illustrated as an example of the stationary means, but
the present invention is not limited to this, and either one
of a tongue part and a groove part that fit together may
be provided on either one of the holder body 60 and the
movable arm 70.

(Lock part 120)

[0057] Thelock part120is positioned on the other end,
for example, the lower end, of the arm support part 90,
and is for locking the movable arm 70 in the fastening
state in which the cable 30 (electrical cable) is fastened
by the fastening part 80, as illustrated in FIGS. 3, 4, 20,
and 21.

[0058] The lock part 120, broadly divided, has the fol-
lowing parts, as illustrated in FIGS. 3, 4, 20, and 21.
The parts of the lock part 120 are not limited to the fol-
lowing (1) to (5).

(1) Guide groove 121

[0059] The guide groove 121 is formed in a recessed
form with the end face open, and moves along the inner
perimeter surface of the fastening part 80 when the fas-
tening part 80 is inserted inside the groove and the mov-
able arm 70 is rotated centered on the shaft part 111, as
illustrated in FIGS. 3, 4, 20, and 21.

(2) Release arm 122

[0060] The release arm 122 confronts the ratchet 81
formed on the outer perimeter surface of the fastening
part 80 from the open-side end face of the guide groove
121, as illustrated in FIGS. 3, 4, 20, and 21. A pair of
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release arms 122 is formed in the width direction of the
movable arm 70, being bentroughly in an L shape overall.
The release arms 122 contact with the tapered faces on
both side faces of the guide rib 82, and ascend in the
direction moving away from the ratchet 81 while ap-
proaching each other when manually operated, and at
this time, a lock claw 124 to be described is decoupled
from the ratchet 81.

(3) Connecting part 123

[0061] The connecting part 123 elastically connects
the other end of the arm support part 90 and the release
arm 122, as illustrated in FIGS. 3, 4, 20, and 21. The
release arm 122 is urged in the direction approaching
the ratchet 81 by an elastic return force of the connecting
part 123.

(4) Lock claw 124

[0062] The lock claw 124 is bent roughly in an L shape
toward the ratchet 81 from the end of the release arm
122, and is inserted into one tooth of the ratchet 81, as
illustrated in FIGS. 3, 4, 20, and 21.

(5) Contact part 125

[0063] The contact part 125 contacts with the cable 30
(electrical cable) provisionally placed in the fastening part
80, and the inner face opposite the cable 30 is bent rough-
ly in a V shape or roughly in an L shape along the outer
perimeter of the cable 30, as illustrated in FIGS. 3, 4, 18,
and 19.

(Method of use of the electrical cable holder 10)

[0064] The method of use of the electrical cable holder
10 having the above configuration is next described.
[0065] First, the electrical cable holder 10 is positioned
inside the interval between the roof member 40 (struc-
tural object) and the horizontal crosspiece 52, and the
anchor part 100 is inserted from beneath in an aligned
manner into the attachment hole 54 of the horizontal
crosspiece 52, as illustrated in FIG. 17. By thus fixing in
the horizontal crosspiece 52, the electrical cable holder
10is placed inside the interval between the roof member
40 (structural object) and the horizontal crosspiece 52.
At this time, the outer perimeter of the fastening part 80
ofthe electrical cable holder 10 is positioned at a distance
upward from the upper face of the roof member 40 (struc-
tural object), as illustrated in FIG. 17.

[0066] Next, cables 30 (electrical cables) are provi-
sionally placed in the fastening part 80 of the electrical
cable holder 10 and are wired, as illustrated in FIG. 1.
After wiring the cables, the movable arm 70 is rotated on
the shaft part 111 as the center, as illustrated in FIG. 18.
When the movable arm 70 is rotated downward, the fas-
tening part 80 is inserted into the guide groove 121, and
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the lock claw 124 is inserted into a tooth of the ratchet
81, as illustrated in FIG. 20.

[0067] Inthis state, the open face between the free end
of the fastening part 80 and the lower face of the holder
body 60 is closed by the movable arm 70, as illustrated
in FIG. 18.

Next, when the movable arm 70 is rotated further, the
cables 30 are pushed toward the depth of the fastening
part 80 by the contact part 125, as illustrated in FIG. 18.
At this time, the lock claw 124 is pushed up by the front
face of the tooth of the ratchet 81, and advances riding
over the tooth toward the depth of the fastening part 80.
[0068] Also, the movable arm 70 rotates while main-
taining a gap with the roof member 40 in the state being
most proximal to the roof member 40.

When the hand is released at a position where the mov-
able arm 70 can no longer rotate due to being pressed
by the cables 30, the rotation in the returning direction of
the movable arm 70 is checked by the engagement be-
tween the lock claw 124 and the tooth of the ratchet 81,
as illustrated in FIG. 20, and the cables 30 are fastened
by the inner perimeter surface of the fastening part 80,
the contact part 125 of the movable arm 70, and the lower
face of the holder body 60, as illustrated in FIG. 18.
[0069] Also, at this time, a counterforce of the cables
30 acts on the movable arm 70, the square part of the
square columnar shaft part 111 elastically contacts with
the edges of the square shaft hole 92 as illustrated in
FIG. 18, and rattling between the two is prevented.
That s, although not illustrated, the counterforce acts by
an elastic return force of insulating vinyl or another insu-
lator provided as a cover on the outer perimeters of the
cables 30.

[0070] Meanwhile, in the case when changing the wir-
ing of the cables 30, the pair of release arms 122 is
pushed by hand in the direction of approaching each oth-
er, as illustrated in FIG. 21.

When pushed, the release arms 122 contact with the
tapered faces of both side faces of the guide rib 82.
When pushed further, the release arms 122 float up in
the direction moving away from the ratchet 81 while ap-
proaching each other, and at this time, the lock claw 124
decouples from the ratchet 81, as illustrated in FIG. 21.
[0071] At this time, the movable arm 70 is rotated up-
ward while pushing the release arm 122, whereby the
movable arm 70 can be pulled out from the free end of
the fastening part 80.

The movable arm 70 is pulled out, whereby the open face
between the free end of the fastening part 80 and the
lower face of the holder body 60 is opened as illustrated
in FIG. 1, the cables 30 can be taken out from the open
face and new cables 30 can be inserted and provisionally
placed in the fastening part 80.

[0072] The neck part 112 of the upward-rotated mov-
able arm 70 enters inside the interval between the oppo-
site support arms 91, and the two support arms 91 stand
by frictional resistance in the position being rotated up-
ward.
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Therefore, the movable arm 70 can be prevented from
rotating downward and closing the open face between
the free end of the fastening part 80 and the lower face
of the holder body 60 in midcourse of wiring of the cables.

(Second embodiment)

[0073] A second embodiment of the present invention
is next described using FIG. 22.

[0074] A characteristic of the present embodiment is
thatan attachment 200 is attached to the anchor part 100
(fixing means), as illustrated in FIG. 22.

The attachment 200 is formed in a cylindrical shape with
the inner diameter being about equal to the outer diam-
eter of the box part 101 of the anchor part 100, as illus-
trated in FIG. 22.

The outer diameter of the attachment 200 is formed one
size larger than the outer diameter of the box part 101.
[0075] A pair of openings 201, into which the anchor
claws 102 of the box part 101 are inserted, is provided
on the attachment 200, running through the inner and
outer perimeters. Also, anchor claw 202 (a part of the
lock means) is provided on the attachment 200 at a 90-
degree phase difference with the openings 201.

In the description of the present embodiment, the same
symbols are used for the same constituent parts as in
the first embodiment previously described using FIGS. 1
to 21, and the descriptions are omitted.

[0076] According to the present embodiment, by in-
stalling the attachment 200 in the anchor part 100, the
anchor part 100 can be attached in an attachment hole
(notillustrated) that is one size larger than the attachment
hole 43 illustrated in FIG. 1.

Therefore, attachment holes (not illustrated) having var-
ious hole diameters can be accommodated by preparing
attachments 200 having different outer diameters.
[0077] Also, the contact surface of the anchor claw 202
is positioned at a distance roughly equal to the plate thick-
ness of the horizontal crosspiece 52 from the upper face
of the box part 101.

Therefore, variation of thickness of horizontal crosspiec-
es (not illustrated) also can be flexibly accommodated
by preparing attachments 200 formed with anchor claws
202 having different heights.

Furthermore, the material of the attachment 200 can be
made with a material that is different from that of the
electrical cable holder 10, for example, soft resin.

(Third embodiment)

[0078] A third embodiment of the present invention is
next described using FIG. 23.

[0079] A characteristic of the present embodiment is
that the external shape of an attachment 210 is formed
in a box shape overall, as illustrated in FIG. 23.

The attachment 210 is configured with a handle part 211,
and two block parts 212 projecting upward from the upper
face of the handle part 211, as illustrated in FIG. 23.
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The two block parts 212 are formed in square tubular
shapes, and are positioned at a distance maintaining a
gap 213 into which the box part 101 of the anchor 100 is
inserted. Although notillustrated, the handle part 211 has
a through-hole running through the gap 213 for the an-
chor part 100, and the box part 101 is inserted inside the
gap 213 between the two block parts 212 through the
through-hole. Although notillustrated, a pair of openings,
into which the anchor claws 102 of the box part 101 are
inserted, is provided on the opposite inside faces of the
box part 101, running through inside and out.

[0080] Also, anchorclaws 214 are provided on the out-
side faces of the two block parts 212 ata 90-degree phase
difference with the openings.

In the description of the present embodiment, the same
symbols are used for the same constituent parts as in
the first embodiment previously described using FIGS. 1
to 21, and the descriptions are omitted.

According to the present embodiment, by installing the
attachment 210 on the anchor part 100, the anchor part
100 can be attached to a square attachment hole (not
illustrated) rather than the circular attachment hole 54
illustrated in FIG. 1. The box-shaped attachment 210 is
accessory to the electrical cable holder 10, and although
not illustrated, is used mainly when fixing to a mount, for
example, a metal stay 50, for attaching a solar panel 20.
[0081] The entire contents of the specification, claims,
drawings, and abstract of Japanese Patent Application
No. 2010-222564 filed on September 30, 2010 are incor-
porated by reference herein as a disclosure of the spec-
ification of the present invention.

Claims

1. Anelectrical cable holderfor fixing an electrical cable
on an attachment-receiving object, comprising:

a holder body having a fixing device for fixing to
the attachment-receiving object, and a fastening
part positioned below the fixing device for pro-
visionally placing the electrical cable; and
amovable arm movably supported on the holder
body for fastening the electrical cable provision-
ally placed in the fastening part, between the
movable arm and the fastening part,

wherein a lock device for locking the movable
arm in a fastening state, in which the electrical
cable is fixed by the fastening part, is provided
between the movable arm and the fastening
part; and

a stationary device for maintaining a non-fasten-
ing state is provided between the holder body
and the movable arm.

2. An electrical cable holder according to claim 1,
wherein the attachment-receiving object is provided
with an attachment hole for fixing the fixing device;
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and

the fixing device is capable of attaching an attach-
ment accommodating variation of a shape of the at-
tachment hole.

An electrical cable holder according to claim 1 or 2,
wherein either one of a shaft part or a shaft hole is
provided on each of the holder body and the movable
arm for rotatably supporting the movable arm; and

the shaft part and the shaft hole contact closely to
each other in the fastening state.

An electrical cable holder for fixing to an attachment-
receiving object an electrical cable wired between
stationary objects above a structural object with a
space therebetween, comprising:

a holder body having a fixing device for fixing to
the stationary object, and a fastening part posi-
tioned below the fixing device for provisionally
placing the electrical cable; and

amovable arm supported rotatably on the holder
body, for fastening the electrical cable provision-
ally placed in the fastening part, between the
movable arm and the fastening part,

wherein a lock device for locking the movable
arm in a fastening state, in which the electrical
cable is fastened by the fastening part, is pro-
vided between the movable arm and the fasten-
ing part; and

the movable arm rotates while maintaining a gap
with the structural object in a state in which the
movable arm is most proximal to the structural
object.

An electrical cable holder according to claim 4,
wherein the structural object is a roof member; and
the stationary object is a solar panel or a mount for
attaching the solar panel.
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